Increased macrophage uptake of irreversibly glycated albumin modified-low density lipoproteins of normal and diabetic subjects is mediated by non-saturable mechanisms.
Diabetes mellitus is known as an independent risk factor in atherosclerosis. Among the prominent biochemical changes that occur in diabetic state, are the enhanced formation of advanced glycosylation end products (AGE) (especially linked to albumin and collagen) and the impaired oxidative-antioxidative balance. Previously, we have shown that AGE-albumin (AGE-Alb) significantly alters the physico-chemical characteristics of low density lipoproteins of normal (nLDL) and diabetic (dLDL) subjects. In this study we tried to establish if incubation of nLDL or dLDL, with AGE-Alb in autoxidative conditions, modifies the rate and/or the pathway of their uptake by macrophages. To this purpose, nLDL and dLDL were exposed to AGE-Alb, and after re-isolation and radiolabeling the lipoproteins were incubated with U937 or peritoneal macrophages (for various time and concentrations), in the absence or presence of different competitors (native LDL, acetylated LDL, AGE-Alb, mannan) or cytochalasin D. As controls, nLDL and dLDL, maintained in similar conditions, but without AGE-Alb, were used. The results showed that preincubation for 24 h and 72 h with AGE-Alb augmented the macrophage uptake for both nLDL and dLDL (1.7-fold). Either pre-incubated or not with AGE-Alb, dLDL was taken up at a constantly higher rate than nLDL; the difference appeared more prominent at 72 h (1.5 vs. 4 micrograms LDL protein/mg cell protein). The increased level of glycation of native dLDL as compared to native nLDL (266 +/- 35 vs. 160 +/- 24 mmol HMF/mol apoB) as well as of the lipid peroxides (1.34 +/- 0.47 vs. 0.3 +/- 0.09 nmol MDA/mg apoB) could account for the greater uptake of dLDL at any preincubation time. Competition experiments indicated that, generally, incubation with AGE-Alb diminished the apo B100,E receptor-mediated uptake in favour of 'scavenger' receptor pathway and phagocytosis. Macrophage uptake of AGE-Alb modified dLDL was reduced approximately 30% by native nLDL, approximately 70% by acetylated LDL and approximately 38% by cytochalasin D. Together, these data suggest that the consequence of the alterations induced by AGE-Albumin on LDL is the increased macrophage uptake, via non-saturable pathways, that ultimately may lead to accelerated formation of atherosclerotic plaques in diabetics.